o 

Q 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Office I 



PCT/EP 0 3/1 4946 




INVESTOR IN PEOPLE 




The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced bv Die 
plc.P.L.C. or PLC. F " 




[tration under the Companies Act does not constitute a new legal entity but merely 
the company to certain additional company law rules. 



Signed 

Dated 3 1 December 2003 N * 



An Executive Agency of the Department of Trade and Industry 



riwftrafflersnam irroup patents 




y 



Patents Form 



*' rnicinsA«ct 19T7 



Request for 



Tfhfe ^At^f 5mcl 



fiicc clrcxK>rcF<7Z7 the back of this Ami*. yb» con also £e/ as 
e^p/ana/o^ Xtafici from the Patent Offic* to halpytuxBUin 
this R?nn) 



j Office | 



+01484 54397r T-368 P. 003/016 F-753 

PCT/EP0 3 / 1 4 9 46 



1. Your reference 



PD 02118 



30DECQ2 E774032-1 D0302Z. 



J0I/7700 Q.QG-0230265«1 

The Patent Office 

CardifrRwjd 
Newport 
South Wales 
NP10 8QQ 



2. Patent application number 

(The Patau Offica wiUimin this psnj 



0230265.1 



S. FuH name, address and postcode of the or of 
each applicant ( underline nil surnames) 



Patents AD P" number fi/jvv know It) 

If Che applicant is a corporate body, give the 
country/state of its incorporation 



flmeraham Biosciences AB 

Bj oxkgatan 30 

J5£ 753. 85 UppsaJLa 

Sweden 



Sweden 



4- Title of file invention 



Pis-ton and Scraper Assembly 



5. Name oTyour agent (Ifjnuhav? qb$) 

"Address for service* in the United Kingdom 
to which all correspondence should be sent 

(including th* postcode) 



ROLUNS. Anthony, John; HAMMER, Catriona, MacLeod and 
HAMMJETT, Audrey* Grace, CampbeJJ 
_Arriersharn pic 
Arnersham Place 
Little Chaffont 

Buckinghamshire HP7 9NA 



Patents ADP number (ifyov know it) 



8. If you are declaring priority from one or more 
earlier: patent applications, give the country 
and the date of filing or the Or of each of these 
earlier applications and dtyou know it) the or 
each application number 



Country Prtocfay application number Date Q r filing 

(iTyou know it) (fay /Month /year) ' 



IT this application is divided or otherwise 
derived from an earlier UK application* 
give the number and the filing date of 
the earlier application 



Number or«zuller application 



Dare orniing 
feUty /month /year) 



8. Is a statement of inventorship and orrighr 
to gran? of a pacent required in support of 

this request? {Answer Yes'JE 

3} any applicant named in part Sis nor an inventor, or 
b) item is an Xnvw^ar woo is not nnmed as an 



Yes 



& any named appiievnth a corporate ba&. 
Sea note (if) J 



Patents Form 1/77 



30-OEC-02 15:04 FROM-araersham *roup patents 



♦UK«4 043»m 



r-uuvuio r-ioo 



Patents Fooan 1/77 

' 9. Enter the number of sheets for any of the 

following items you axe filing with this form. 
Do not count copies of th<* same document 

Continuation sheets of this form 
Description 

Claims 
Abstract 

Drawing&J 




10. If you are also fifing any of the following, 
state how many against each iletn. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent {Patents Par na 7/77} 

Reauest for preliminary examination 
and search (Patents Form 3/77) 



Request for substantive examination 

(Patents Form JO/77) 

Any other documents 



I/We request the grant of a patent on the basis of this application. 

Signature/ Date 

„ 30 December: 2002. 



13. 



H& MHBR , Catriona, MacLeod 



iture/ 




12. Name and daytime telephone number of 
person lO Contact in the United Kingdom 



franks, Barry 



Waxriing 

After an application for a patent has been Bled, the Comptroller of die Patent Office win consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act J$7T. You 
will Be informed if It is necessary to prohibit or restrict your invention in this way~ Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977stopsyou from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been Bled at least S weeks beforehand in the 
United Kingdom for a parent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 



a) If you need help to Ml in this form or you ha ve any questions, please contact the Potent OlBce on 08459 5OO505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there Is not enough space lor all the relevant detail? on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(a). Any contlxiveUon sheet should be 
attached to this form. 

d) If you have answered Yes* Patents Form 7/77 will need to be Hied. 

e) Once you have fitted in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay phase contact the Patent Office. 



Patents Porm 1/77 



ou-dlu-u* ioiuo rwM-araorsnain uraup patents +UI494 543877 T-358 P-OOf/OlB F-763 




DUPUCATS 



PISTON AND SCRAPER. ASSEMBLY 
Field of the Invention 

The present invention relates to piston and scraper assemblies, for Irigh-pressuxe 
5 cJijrcroatQgr^phy columns, of the type mentioned in the preambles of the independent claims. . 

Prior Art 

In high-pressure chromatographic columns, a piston is often arranged movably in lie 
chromatography column in order to allow the chromatography medium to be compressed and 

1 0 consolidated by the piston (his way a substantially homogeneous bed of separation 

medium can be obtained. A problem which occurs during compression of the medium is that 
abrasive medium particles can become trapped between the sides of the piston and the column 
walL These particles not only damage the cylinder walls but can also damage the piston seals. 
US 5169522 describes a high pressure chromatography column with a piston movable in the 

15 chromatography cylinder in wbich the head of the piston is provided with a fiit holder which 
supports a cyhnder.TvaD scraper. The purpose of the scraper i$ to move packing media ahead 
Of the piston in Order to prevent the packing media from reaching the sealing O-rings on the 
piston walL The scraper is in th© form of a ling with an internal thread with co-operates with a 
externally threaded portion of the fiit holder* A problem with this prior art device is that in 

20 order to prevent packing media from passing the scraper, the gap between the scraper and the 
cylinder wall must be smaller than the diameter of media particles. This requires very fine, 
and expensive, machining tolerances and surface finishes on both the scraper and the cylinder 
wall. Additionally, tjbo sc^apex is unable to prevent the liquid from coming into contact with 
the sealing O-rings on the piston walL This is a problem if the O-rings are not resistant to the 

25 liquids used in the column, such as cleaning liquids or process liquids. 

Summary of the Invention 

According to the present invention, at least some of the problems with the prior art are solved 
by means of a piston and scraper assembly having the features present in the characterising 
30 part of claim 1. 
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Brief Description of the Figures 

Figure t shows a schematically cross-$ection though a portion of a chromatography column 
provided with a piston and scraper assembly in accordance with a first embodiment of the 
present invention; 

5 Figure 2 shows an enlargement of a portion of the piston and scraper assembly from figure I; 
and, 

Figure 3 shows an enlargement of a portion of a second embodiment of a piston and scraper in 
accordance with the present invention. 

Detailed Description of Embodiments Illustrating the Invention 

Figures 1 and 2 show schematically a portion of a chromatography column 1. Column 1 
comprises a cylindrical qylinder wall 3 of internal diameter 0C. A movable, stepped, 
cylindrical piston 5 closes one end of column 1 .Piston 5 has a front, first face 7 which is 
intended to face tiie separation media during use and which is provided with a collecting 
space 9 for liquid in the column L A through hole 11 extends through piston 5 and connects 
collecting space 9 with a fluid line 13 connectable to the rear, second face 15 of piston 5. First * 
fece 7 and a first portion 17 of length LI of piston 5 has a diameter 01 which is less that the i 
diameter 02 of second fece 1 5. The diameter 02 of second face 15 and the remaining length 
L2 of piston 5 is sufficiently less than the internal diameter 0C of cylinder wan 3 so as to 
allow the pistoi* to move freely Tip aqd down column 1 . Collecting space 9 is covered by a 
liquid permeable plate 19 which allows liquid from the inside of the column 1 to flow into the 
collecting space 5 in the collecting space 9 but which prevents bed media from passing into 
the collecting space 9. 

25 Piston 5 has spaced first and second annular grooves 21, xesp- 23, provided in its cylindrical 
surface of diameter 01, First annular groove 21 is a small distance dl from the first face 7 and 
second groove 23 further away from the first face at a distance d2 from first groove 21 . First 
and second groove 23 are a depth Dl mm deep and have a square cross-section The step 24 
in the diameter of the cylindrical piston surface from diameter 01 to diameter 02 at distance 

30 LI from the first face 7 of the piston is further away from the first face than d2. 
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A $craper 25 is attachable to the first portion 17 of piston 5 and together they form a piston 
and scraper assembly 26. Scraper 25 is in the form of a ring with an L-shaped cross-section. 
The base 27 oflhe L-shaped scraper 25 is intended to extend from the column wall 3 towards 
the centre bf the column far enough that it overlaps plate 19 and thereby can retain plate 1 9 on 
5 piston 5, leaving a central opening of diameter 0s. The back 29 of the L-$baped scraper 25 is 
intended to fit between the in the first portion 17 of the piston and the cylinder wall and 
extends ii? the longitudinal direction of the column from the liquid permeable plate 1 9 towards 
step 24. The length of back 29 is chosen such that back 29 does not come into contact with 
step 24 when correctly fitted, as if it was longer this could prevent scraper 25 being correctly 

10 fitted onto piston 5 if any foreign material was present on step 24. 
• • 

Scraper 25 is intended to scrape the cylinder wall 3 and base 27 is provided with a lip 31 on 
its outer face 33, The diameter of lip 3 1 is chosen so that it is in scraping contact with cylinder ' 
wall 3 when fitted to a piston 5 inside a column 1 , so lip 3 1 may be maHp of a resilient 

IS material and can have an uncompressed diameter which is greater than the internal diameter 
0C of cylinder 3- Preferably lip 3 1 is arranged at join between the outer face 33 and the end 
face 34 of base 27 which feces away from piston 5. A flange 35 of an outer diameter 0F such 
That it is in contact with cylinder wall 3 is provided at an intermediate position cm back 29. 
Flange 35 is provided at a position cm back 29 which overlaps second groove 23. The outer 

20 face 33 tapers inwards fiom lip 31 to the base of flange 35, leaving a gap 36 between the outer • 
. fece 33 and the cylinder wall 3. 

The inner face 37 of the "back** of the 3>shape of scraper 25 has a diameter 0S which is a 
sliding fit on first portion 17 of piston 5 and is provided with a complementary sealing and 
25 locking groove 39 of depth D2 mm at a position which is opposite second annular groove 23 
when scraper 25 is correctly mounted to piston 5. The inner face 37 is preferably tapered at its 
end 41 furthest fiom the base 27 in order to facilitate? mounting scraper 25 onto piston 5. 

First annular groove 21 contains sealing means such 35 a sealing ring, e.g. an Oring43. The 
30 dimensions of O-ring 43 are chosen such that when scraper 25 is correctly mounted then O- 
ring 43 prevents the passage of liquid and bed media between first portion 17 and scraper 25, 
thereby preventing the bed media from abrading the wall of the piston and the inner surface of 
the scraper. Preferably the thickness of Oring 43 is 10°/^50% greater than the depth Dl. 



111! 



mm 
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. Preferably the dimensions and elasticity of O-ring 43 are chosen so that it also pushes lip 3 1 
against the cylinder wall 3, thereby preventing liquid and bed media from entering the gap 36 
between the outer face 33 and the cylinder wall 3. 

5 Second groove 23 contains resilient locking, seating and biasing means such as a sealing ring, 
e.g. an O-ring 45. The dimensions of O-ring 45 are chosen such that when scraper 25 is 
correctly mounted with sealing and locking groove 39 opposite second annular groove 23 
then Oring 45 extends into sealing and locking groove 39 with sufficient force to prevent 
scraper 25 being pulled offpistbn 5 during normal use once it has been inserted into column 

LO 1 . Preferably the thickness of O-ring 45 is between 10% and 100% greater than the combined 
depths Dl + D2. O-ring 45 is also dimensioned,, and its elasticity chosen, so as to seal 
between first portion 17 and scraper 25 as well as to push flange 35 with sealing force against 
cyWnder wall 3, thereby preventing media entering between piston 5 and cylinder wall 3. 

15 The scraper and piston assembly 26 cap be assembled in the following way: 

resilient locking, sealing and biasing means 45 is fitted into second groove 23 locking and 
sealing groove 39; 
. sealing means 43 are fitted into first groove 21 ; 
plate 19 is positioned on first fece 7; 

20 sapper 25 is positioned with tapered end 41 against first fece 7 and then pushed towards 
second fece 15 of piston 5. As scraper 25 travels towards second fece 15 its inner face 37 
compresses sealing means 43 and locking, sealing and biasing means 45 until sealing and 
locking groove 39 on scraper 25 moves to a position opposite second groove 23. At this point 
resilient locking, sealing and biasing means 45 which had been compressed into second 

25 groove 23 by scraper inner fece 37 expands into sealing and locking groove 39. This acts as a 
snap lock to hold scraper 25 onto piston 5. 




Outside of the column I, the piston and scraper assembly 26 is demountable by pulling 
scraper away fiom piston 5 - as scraper 25 is not radially constrained it can expand slightly to 
30 . ease the passage of its inner face 37 over locking, sealing and biasing means 43 . However, 
once the piston and scraper assembly is fitted into column 1 then the scraper is radially 
constrained by the cylinder wall 3 and it more difficult to pull scraper off piston 5- Preferably 
the materia used in the manufacture of scraper, piston and locking, sealing and biasing 
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means 43 and the dimensions chosen for their designs are selected so that during noimat use 
scraper 25 cannot be removed from piston 5 when inside a column 1. 

In this way, a scraper and piston assembly is provided which seals reliably, which is easy to 
assemble bat which is secure against unwanted disassembly during use. 

A second embodiment of a piston and scraper assembly 26' in. accordance with flie present 
invention is shown in figure 3. The same reference numbers are used fox features which 
correspond to the features shown in figures 1 and 2* Jhis piston and scraper assembly 26' is 
provided with a single groove 23' in 1he piston 5 which receives a locking, se aling and 
biasing means 43. This embodiment does not provide such good sealing against liquid coming 
into contact with locking,, sealing and biasing means 43 as the first embodiment of the 
present invention does, but is cheaper to manufacture. It is more suitable for short duration 
use, and may be disposed of after a short period of use, as the locking, sealing and biasing 
means 43 may be attacked by the liquid used in the column and wear out quickly. 

Preferably scraper 25 is manufactured from a polymer material which is resistant to the fluids 
used during running, and cleaning of chromatography columns. Preferably the scraper 
material is sufficiently elastic for the scraper to be snap-fitted onto the piston. The piston may 
also be made from a polymer material. Suitable materials are, for example, PEHD and PTFE, 
optionally reinforced with fibres, e.g. gla^s fibres or carbon fibres. 

While the embodiments of the present invention have been illustrated with examples in which 
the grooves have square cross-sections, other shaped cross-sections such as rectangular, semi- 
circular., tapered, etc are naturally also possible. The sealing rings may conceivably have 
cross-sections which are not round, such as X, V, oval, etc. 

The above mentioned embodiments are intended only to illustrate the present invention and 
are not intended to limit the scope of protection claimed by the following claims. 
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Cl aims 

1 . Piston and scraper assembly (26, 26*} comprising a piston (5) and a scraper (25) wherein 
said piston (5) has a front, first face (7) a cylindrical portion (17) and a second, rear face 
5 (IS), and is provided wife an annular groove (23, 23') of depth Dl mm in the cylindrical 

j portion ( 1 7), and wherein the scraper (25) is a ring, adapted to fit onto piston (5), with an 

L-shaped cross-section and having a complementary groove (39) of depth D2 mm in an 
inner face (37), characterised in that said annular groove (23, 23') is provided with a 
resilient sealing, locking and biasing means (45) which extends from said annular groove 
10 (23, 23 ') into said complementary groove (39) in order to retain said scraper (25) on said 

pteton (5). 

I 2. Piston and scraper assembly in accordance with claim 1 characterised in that said piston is 

provided with a further annular groove (21) containing a sealing means (43). 

3, Piston and scraper assembly in accordance with any of the previous claims characterised 
j 15 in that said resilient sealing, locking and biasing means (45) is a sealing-ring with a 

thickness which is greater that Dl + D2 mm. 

4, Piston and scraper assembly in accordance with any of claims 2-3 characterised in fhet 
said further annular groove (21) is closer than said annular groove (23, 23') to the first, 
front iace of piston (5). 

20 5. Piston and scraper assembly in accordance with any of the previous claims characterised 
in that said scraper is made of a polymer material. 

i 

; 

i 
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Abstract 

A piston and scraper assembly (26) for a high-pressure liquid chromatography column (1) is 
provided with a snap lock between the piston (5) and the scraper (25). The snap lock 
comprises a groove (23) in the piston wall (17), a complementary groove (39) in the inner 
5 face of the scraper (25) and a locking, sealing- and biasing means such as a resilient O-ring 
(43) which fits into said grooves, 

Fig,2 
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